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AUTO-DROP DISPENSER

RELATED APPLICATIONS

The present application i1s the National Stage entry of
International Patent Application No. PCT/US2019/059018

filed on Oct. 31, 2019, which 1s incorporated herein by
reference.

BACKGROUND

Vertically-stacked dispensers for dispensing multiple rolls
of a paper product are often desirous for applications such as
washroom environments. Particularly, vertically-stacked
dispensers decrease the number of times that a dispenser
needs to be replenished. However, many existing vertically-
stacked dispensers allow access to the second, or reserve roll
of paper product, creating problems with uneven usage and

decreased hygienics. For instance, existing vertically-
stacked dispensers often have a large opening 1n the front of
the dispenser order to reach the paper product from both the
primary and reserve rolls, which allows a user to take the
paper product from either roll, contaminating the reserve roll
and allowing usage of the reserve roll prior to exhaustion of
the primary roll.

Alternatively, some vertically-stacked dispensers have a
smaller opening 1n the dispenser 1n order to limit access to
the reserve roll. Such vertically-stacked dispensers generally
utilize a mechanism for “dropping” or moving a reserve roll
into a position that can be accessed from the opening, or
move the opening from a bottom of the face of the dispenser
to the top, or vice-a-versa. However, these dispensers gen-
erally require complex systems or user intervention, or
alternatively, fail to drop the reserve roll an optimal distance
which makes access to the reserve roll ditlicult or continues
to necessitate a larger than desired opeming. Therefore,
existing drop vertically-stacked dispensers sufler from the
same deficiencies as discussed above, namely, continue to
suller from contamination and mixed-use of the primary and
reserve rolls, istead of use of the primary roll until deple-
tion.

Therefore, in one aspect, it would be beneficial to provide
a paper product dispenser that overcomes one or more of the
above noted deficiencies. For instance, in one aspect, it
would be advantageous to provide a drop assembly for a
paper product dispenser that moved or “dropped” a reserve
roll of paper product, or a holder therefore, into generally the
same position as had been previously occupied by the
primary roll, or holder therefore, after depletion of the
primary roll. Furthermore, it would be a benefit to provide
a drop assembly that would move or drop a reserve roll, or
a holder thereof, automatically upon depletion of the pri-
mary roll without require a complex assembly or user
intervention. It would be a further benefit to provide a drop
assembly for a paper product dispenser that may be used
with existing holders. Additionally, in one aspect, 1t would
be beneficial to provide a dispenser with a drop assembly
that only allows access or visibility to one roll at a time. In
yet a further aspect, 1t would be an advantage to provide a
drop assembly for a dispenser that resets the primary roll,
and/or holder thereof, and the reserve roll, and/or holder
thereol, to an original, or pre-depletion location upon the
opening of the dispenser.

SUMMARY

In one aspect, the present disclosure 1s directed to a drop
assembly for a tissue dispenser that has a first position and
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2

a second collapsed position. The drop assembly includes an
upper carriage, a lower carriage having a lock, and a carriage
support extending between the lower carriage and the upper
carriage. Furthermore, at least one of the upper carrniage, the
lower carriage, or both the upper carrnage and lower carriage
include a roll holder, where the carriage support releases at
least one of the upper carriage, lower carriage, or both the
upper carriage and lower carriage when the lock 1s unlocked,
transitioning the drop assembly from the first position to the
second collapsed position.

In a further aspect, the drop assembly 1n the first position
has a first height from a center of the roll holder of the lower
carriage to a center of the roll holder of the upper carriage.
Furthermore, in one aspect, the drop assembly 1n the second
position has a second height from the center of the roll
holder of the lower carriage to the center of the roll holder
of the upper carriage that 1s less than the first height.

Additionally or alternatively, in an aspect, the upper
carriage defines a first location in the first position and the
lower carriage defines a first location 1n the first position,
and the upper carriage defines a second location in the
second collapsed position and the lower carriage defines a
second location 1 the second collapsed position. In one
aspect, the location of the upper carriage 1s defined by a
center of the roll holder of the upper carriage, wherein the
second location 1s approximately the same as the first
location of the lower carriage. Furthermore, 1n one aspect,
the location of the lower carriage 1s defined by a center of the
roll holder of the lower carriage, wherein the second location
of the lower carriage 1s below the first location of the lower
carriage.

In yet a further aspect, the lower carriage also includes at
least one reset connection. Moreover, 1n an aspect, the lock
1s maintained 1n the locked position by contact on an 1nner
side of the lower carriage, where the lock 1s unlocked when
the contact 1s removed. In one aspect, the contact 1s provided
by a roll of paper product. Furthermore, 1n an aspect, the
contact 1s removed when the paper product reaches a diam-
cter that 1s about 30% or less of an original diameter of the
paper product. In yet a further aspect, the roll holder 1s
configured to releasably secure a roll of paper product to the
at least one of the upper carriage, lower carriage, or both the
upper carriage and lower carriage.

Nonetheless, the present disclosure 1s also generally
directed to a paper product dispenser that includes a housing
having at least one aperture and at least one drop assembly
having a first position and a second collapsed position. The
drop assembly includes an upper carriage, a lower carriage
having a lock, and a carriage support extending between the
lower carriage and the upper carriage, where at least one of
the upper carriage, lower carriage, or both the upper carriage
and lower carriage include a roll holder, and where the
support connection releases the at least one of the upper
carriage, lower carriage, or both the upper carriage and
lower carriage when the lock 1s unlocked, transitioning the
drop assembly from the first position to the second collapsed
position.

In one aspect, the dispenser contains a back wall and a
front face, where the front face 1s at least partially releasable
from the back wall, and where the at least one aperture 1s
located 1n a lower portion of the front face. Additionally or
alternatively, 1n an aspect, the aperture 1s sized such that only
the lower carriage 1s accessible through the aperture 1n the
first position and the upper carriage 1s accessible through the
aperture in the second position. Furthermore, 1n an aspect,
the upper carriage 1s located 1n an upper region of the
housing 1n the first position, and the lower carriage 1s located
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in a lower region of the housing i1n the first position.
Moreover, 1n one aspect, i a second position, the upper
carriage 1s located in the lower region of the housing in
approximately the same location as the lower carriage in the
first position.

Furthermore, 1n an aspect, each of the at least one drop
assemblies further contain at least two rolls of paper product,
where a first roll of paper product 1s releasably aflixed to a
roll holder on the upper carriage and a second roll 1s
releasably aflixed to a roll holder on the lower carriage, such
that the first roll 1s vertically stacked above the second roll,
wherein the second roll maintains the lock 1n the compressed
position. In one aspect, the lock 1s unlocked when the second
roll reaches a diameter that 1s about 30% or less of an 1nitial
diameter of the second roll. Additionally or alternatively, 1n
one aspect, the tissue dispenser comprises at least two drop
assemblies, where a first drop assembly 1s located adjacent
to a second drop assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will now be described, by way of example,
with reference to the accompanying drawings, in which:

FIG. 1 1s perspective view of a dispenser;

FIG. 2A 1s a perspective view ol a drop assembly accord-
ing to an aspect of the disclosure;

FIG. 2B 1s a close-up view of a lock according to FIG. 2A;

FI1G. 2C 1s view of a drop assembly according to FIG. 2A
with the lock unlocked;

FIG. 2D 1s a view of a drop assembly according to FIG.
2A with the lower carniage transitioned to the collapsed
position;

FIG. 2E 1s a view of a drop assembly according to FIG.
2A 1n the collapsed position;

FIG. 3A 1s a view of a lock assembly according to an
aspect of the disclosure;

FIG. 3B 1s a view of the lock assembly of FIG. 3A 1n the
unlocked position;

FIG. 4A 1s a perspective view ol a drop assembly accord-
ing to an aspect of the disclosure;

FIG. 4B 1s a perspective view of the drop assembly
according to FIG. 4A 1n the collapsed position 1n a housing;

FIG. 4C 1s a perspective view of the drop assembly
according to FIGS. 4A and 4B with the door auto-reset
engaged;

FIG. SA 1s a perspective view of a drop assembly accord-
ing to an aspect of the present disclosure in a housing;

FIG. 5B 15 a view of the drop assembly of FIG. SA with
the lock 1n the unlocked position;

FIG. 5C 1s a view of the drop assembly of FIG. SA 1n a
partially collapsed position;

FIG. 5D 1s a view of the drop assembly of FIG. SA 1n the
collapsed position;

FIG. 6A 1s a view of a drop assembly according to an
aspect of the present disclosure;

FIG. 6B 1s a view of the drop assembly according to FIG.
6A 1n a partially collapsed position; and

FI1G. 6C 1s a view of the drop assembly according to FIG.
6A 1n the collapsed position.

DEFINITIONS
As used herein, the terms “about,” “approximately,” or
“generally,” when used to modify a value, indicates that the
value can be raised or lowered by 5% and remain within the
disclosed embodiment.
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4
DETAILED DESCRIPTION

Retference now will be made 1n detail to embodiments,
one or more examples of which are illustrated 1n the draw-
ings. Fach example 1s provided by way of explanation of the
embodiments, not limitation of the present disclosure. In
tact, 1t will be apparent to those skilled 1n the art that various
modifications and variations can be made to the embodi-
ments without departing from the scope or spirit of the
present disclosure. For instance, features illustrated or
described as part of one embodiment can be used with
another embodiment to yield a still further embodiment.
Thus, 1t 1s intended that aspects of the present disclosure
cover such modifications and variations.

Generally speaking, the present disclosure 1s directed to a
drop assembly for a paper product dispenser that automati-
cally transitions an upper carriage from a reserve position to
a primary position (e.g., approximately the original position
of a lower carriage) when a lock on the lower carriage 1s
released. Particularly, the present disclosure has found that
a linked system can be used 1n conjunction with a mechani-
cal activation system such that only a single pivot or
connection point 1s needed between the upper and lower
carriages, and the drop assembly automatically transitions
the upper carriage nto a position to be accessed through an
aperture 1 a dispenser housing. In such a manner, the
present disclosure has been found that an aperture in a
dispenser housing sized for access to a single roll of paper
product may be used 1n conjunction with a vertically-stacked
dispenser, improving the samtation of the paper product
dispenser and also controlling the order 1n which the paper
product 1s used. Furthermore, the present disclosure has also
found that the drop assembly may be used in conjunction
with a reset assembly, such that the upper carriage and lower
carrlage may be automatically returned to their original
positions upon opening of the housing, improving the sani-
tation and ease in which the paper product 1s replenished.
Moreover, the present disclosure has further found that the
drop assembly according to the present disclosure may also
be used 1n conjunction with existing dispenser housings,
such that one or more drop assemblies may be used to
retrofit existing vertically-stacked dispensers.

For instance, referring to FIG. 1, a dispenser 100 1s
generally shown that may be used 1n conjunction with a drop
assembly (shown more clearly 1n later figures) according to
the present disclosure. Of course, as discussed above, in one
aspect, the drop assembly and dispenser may form a single
unit, or alternatively, the dispenser may be outlitted at a later
time with a drop assembly according to the present disclo-
sure. Furthermore, as may be understood by one having skill
in the art, the dispenser may be a dispenser for a paper
product, such as a bath tissue, including toilet paper, paper
towels, and the like. The paper product may be a standard
core, split core, coreless, or other orientation as 1s known 1n
the art, and as will be discussed greater below, may be used
with a drop assembly according to the present disclosure.
Thus, 1t should be one having skill 1n the art that other forms
of paper products 1n roll form may be used with the drop
assembly herein.

Nonetheless, 1n one aspect, the dispenser 100 may be
formed from a housing 102 that includes a back wall 104 and
a front face 106. As shown in FIG. 1, 1n one aspect, at least
one of the front face 106, the back wall 104, or both the front
face 106 and the back wall 104 have one or more sidewalls
108. However, 1n one aspect, the one or more sidewalls 108
may also be part of a continuous piece that that forms the
front face 106 or back wall 104. Similarly, at least one of the
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back wall 104, {front face 106, or both the front face 106 and
back wall 104 may have an upper wall 110 and/or a lower
wall 112. Of course, as discussed with the one or more
sidewalls, 1n one aspect the upper wall 110 and/or lower wall
112 may nstead be part of a continuous piece that forms the
front face 106 and/or back wall 104. Regardless of the
configuration, the front face 106 may be releasable from the
back wall 104, 1n order to gain access to an interior cavity
130 of the dispenser 100, such as by a latch (not shown) on
one or more of the side walls, upper wall 110, or lower wall
112.

Furthermore, 1n one aspect the front face may have an
aperture 114 that allows access to a lower carriage (shown
with a roll of paper product 116 thereon in FIG. 1), but
restricts access to an upper carriage (shown more clearly 1n
later figures), when the drop assembly 1s 1n the first position.
Particularly, as shown, when a paper product 116 1s located
on the lower carriage, access to the upper carriage 1is
restricted. Thus, 1 such an aspect, the aperture 114 may be
s1zed such that only a lower support i1s accessible 1n the first
position, as the upper carriage remains 1n an upper region
118 of the housing 102, such that the upper carrniage 1s only
accessible 1n the collapsed position.

Furthermore, as generally shown in FIG. 1, 1n one aspect,
the dispenser, whether formed as a unit with the drop
assembly or retrofitted at a later time, may have a shape and
s1ze that accommodates two drop assemblies adjacent to one
another. In such an orientation, a first drop assembly may
have an upper carriage and lower carriage (to be shown and
discussed hereafter) which 1s adjacent to a second drop
assembly having an upper carriage and a lower carriage,
such that the upper carriage of the first drop assembly and
second drop assembly are located adjacent to one another 1n
an upper region 118 of the housing 102, and the lower
carriage of the first drop assembly and second drop assembly
are located adjacent to one another in a lower region 120 of
the housing 102. Furthermore, as shown 1 FIG. 1, 1n an
aspect where two or more drop assemblies are located
adjacent to one another, a dividing wall 122 may be located
between each drop assembly. However, the dividing wall
122 may be omitted based upon the dispenser 100 to be used.

Finally, the housing 102 may also include a lower com-
partment 124. The lower compartment 124 may have a size
suilicient to receive a spent roll from a paper product. In one
aspect, a housing 102 according to the present disclosure
may include a lower compartment 124 for such a purpose,
or alternatively, the drop assembly may be placed in such a
manner 1 an existing housing to leave an appropnate
amount of space between the lower carriage and the lower
wall 112 of the front face 106 or back wall 104.

Regardless of the housing selected, an aspect of a drop
assembly will be discussed in regards to FIGS. 2A-2E.
Referring first to FIG. 2A, a drop assembly 200 includes an
upper carriage 202 and a lower carriage 204. As shown in
FIG. 2A, 1n one aspect, both the upper carriage 202 and
lower carriage 204 include a set of opposed arms 206, 208.
While the upper carriage 202 and lower carriage 204 may
include further orientations, 1n this aspect, the upper carriage
202 opposed arms 206 and lower carriage 204 opposed arms
208 cach contain an opposed pair of roll holders 210, 212.
As shown 1n FIG. 2A, 1 one aspect, the set of opposed roll
holders 210, 212 may be adapted to hold a standard core
paper product 1n a releasable manner. Of course, as dis-
cussed above, and as shown more clearly mn FIG. 2B, 1t
should be understood that roll holders 210, 212 may also
have an adaptor 214 that i1s configured to interact with a
paper product having a differing core arrangement. Thus, in
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one aspect, various adaptors 214 may be selected based upon
the paper product or core thereot selected.

Nonetheless, referring again to FIG. 2A, the drop assem-
bly 200 also includes a carriage support 216 and a lock 218.
As shown, the carriage support 216 may be 1n a releasable
contact with both the upper carriage 202 and lower carriage
204. Of course, 1n an aspect, the carriage support 216 may
be aflixed to one or more of the upper carriage 202 and lower
carriage 204. Nonetheless, 1n the aspect shown 1n FIG. 2A,
the carriage support 216 supports the upper carriage 202,
maintaining the upper carriage 202 in the reserve position
while the lock 218 of the lower carriage 204 1s 1n the locked
position.

Thus, referring to the lock 218 which may be shown 1n
greater detail in FIG. 2B, the lock 218 may be maintained 1n
the locked position by a pressure or contact from an inner
side 222 of the lower support 204 (shown by the direction of
arrow 220) that maintains the lock 218 1n contact with a
latch 224. For instance, 1n one aspect, a roll of paper product
may provide a constant contact on the 1nner side 222 of the
lock 218 until the diameter of the roll has been reduced to
a point such that the roll no longer contacts the mner side
222 of the lock 218. Thus, 1n such an aspect, when the roll
has been reduced in diameter, the pressure from the inner
side 222 1s removed, allowing the lock 218 to transition to
the unlocked position (as shown by arrow 220 in FIG. 2C).
For instance, 1n such an aspect, the lock 218 may transition
to the unlocked position when the paper product reaches a
diameter that 1s about 30% or less of an original diameter of
the paper product, such as about 25% or less, such as about
20% or less, such as about 15% or less, such as about 0% to
about 10% of an original diameter of the paper product.
Particularly, as may be known 1n the art, in cored applica-
tions, the entirety of the roll may be spent but some diameter
still remains due to the spent core.

As shown 1n FIG. 2D, when the lock 218 1s transitioned
to the unlocked position, the lower carniage 204 1s allowed
to rotate 1nto the spent position or collapsed position as the
lock 218 clears the latch 224. Furthermore, as shown in
FIGS. 2A-2E, the latch 224 may be attached to the side wall
(not shown) of the dispenser, such that the lock 218 may
disengage from the latch 2224 when unlocked. While not
shown, 1t should be understood that the latch 224 may also
be mounted to another portion of the lower carriage 204 or
to the drop assembly 200, or may be formed as part of the
lock 118, instead of a portion of a dispenser.

Regardless, as shown in FIG. 2D, when the lower carriage
204 transitions to the spent or collapsed position, the role
holder 212 of the lower carrniage 204 has a second position
that 1s located below the 1nitial position of the roll holder 212
of the lower carriage 204 (see, e.g. F1G. 2A v. 2D). Particu-
larly, 1n one aspect, as shown 1n FIGS. 2A and 2D, the center
of the roll holder 210 of the upper carriage 202 may define
a position and the center of the roll holder 212 of the lower
carriage 204 may define a position.

Nonetheless, as shown 1n FIGS. 2D and 2F, the transition
of the lower carriage 204 into the collapsed position also
results 1 the carniage support 216 disengaging from the
lower surface 226 of the upper carriage 202. Thus, as shown
in the progression from 2D to 2E, the disengagement of the
carriage support 216 from the lower surface 226 of the upper
carriage 202, allows the upper carriage 202 to transition to
the collapsed position, which, as shown most clearly in FIG.
2E. results 1n the upper carriage 202, or at least the roll
holder 210 thereof, being maintained in approximately the
same position as the lower carriage 204, or roll holder 212
thereof, 1n the first position. (see, e.g., F1G. 2a v. FIG. 2E).
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Therefore, as shown 1n FIGS. 2A-2E, the upper carriage 202
may be automatically transitioned or “dropped” into the
place of the lower carriage 204 upon the lock 218 being
unlocked.

Furthermore, as shown 1in FIGS. 2A-2FE, 1n one aspect, the
drop assembly 200 may also include a pully 228 and a belt
230. For instance, the pully and belt system may allow the
upper carriage 202 and lower carriage 204 to transition
between the first position and the collapsed position. Of
course, as 1s known the art and which may be discussed 1n
greater detail herein, the pully 228 and belt 230 may also be
a guide track or the like.

Finally, as shown 1n FIGS. 2A-2D, the drop assembly 200
may also include a door lock 234 and a reset handle 232.
However, 1t should be understood that an automatic reset
mechanism, which will be discussed 1n greater detail below,
may also be used in conjunction with the drop assembly 200,
either 1n addition to, or instead of, the reset handle 232.

Moreover, 1n a further aspect, the lock may additionally or
alternatively contain an electronic element (not shown)
which allows the depletion of the roll to be measured, and/or
a motor to drive the drop motion. For instance, 1n one aspect,
a motor may be used to 1mitiate or complete the transition of
the lower carriage 204 from the first position to the second
collapsed position, and/or the transition of the upper carriage
202 from the first position to the second collapsed position.
Of course, 1n one aspect, as described herein, a motor may
not be necessary to initiate or complete the transition, and
instead, gravity may be used. Furthermore, in one aspect, an
clectronic sensor may be used to initiate the lock mecha-
nism. For mstance, in one aspect, the sensor may electroni-
cally sense when a roll diameter 1s below a preset diameter,
such as the percentages discussed above, or alternatively,
may use retlection or refraction technology to detect when a
core of a roll 1s visible, and may trigger the lock to unlock.
However, as mentioned above, 1n one aspect, an electronic
sensor 1s not used, and instead, a diameter sensing lock may
be used.

Regardless, as shown in FIGS. 2A-2E, the drop assembly
200 allows an upper carriage 202, which may be supporting
a rolled paper product on the roll support 210 thereon, to
transition to a collapsed position after the depletion of a
primary roll of paper product contained on a roll support 212
of a lower carriage 204 without user intervention or complex
mechanisms, and using only a single pivot point on each
carriage and with only a single connection point. Further-
more, as shown, the lower carriage 204 1s transitioned to a
position below its 1nitial position when transitioned to the
collapsed position, allowing the upper carriage 202 to drop
or transition into approximately the same position as the
lower carriage 204 1n the first position, allowing access to
the reserve roll without requiring a large opening 1 a
housing of a dispenser. For instance, referring back to FIGS.
2A and 2E, the drop assembly 200 may have a first height
h, from approximately the center of the roll supports 210 of
the upper carriage 202 to approximately the center of the roll
supports 212 of the lower carriage 204 1n the first position,
and a second height h, from approximately the center of the
roll supports 210 of the upper carriage 202 to approximately
the center of the roll supports 212 of the lower carriage 204
in the second collapsed position. Furthermore, as shown 1n
FIGS. 2D and 2E, the located defined by the lower carriage
204, or the center of the holder 212 thereot, in the collapsed
position 1s below the first location of the lower carriage 204
in the first position.

Referring next to FIGS. 3A and 3B, an alternative locking
mechanism 318 1s shown which may be used with any of the
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drop assemblies described herein (and should be understood
that, stmilarly, the lock 218 of FIGS. 2A-2E may also be
used with any drop assembly described herein). Nonethe-
less, as shown 1n FIG. 3A, a lower carniage 304 has arms 308
which have roll supports 312 on an end of the arms 308. The
lock assembly 318 includes a latch 320 and a depletion
gauge 322. For mstance, the depletion gauge 322 may move
in the direction of arrow 324 as a paper product contained on
roll supports 312 moves towards depletion. When the paper
product 1s depleted, the depletion gauge 322 disengages
from the latch 320, which subsequently disengages from the
carriage support 316, allowing the lower carriage 304 to
rotate in to the collapsed position, as shown i FIG. 3B.
Furthermore, as discussed above in regards to FIGS. 2A-2FE,
and as will be discussed below, disengagement of carriage
support 316 from the lower carriage 304 also results 1n
disengagement from the upper carriage (as shown 1in FI1G. 2E
or below), allowing the upper carriage to “drop” into the
second collapsed position.

As discussed above, any of the discussed assemblies may
also 1nclude a reset bar or assembly which returns the drop
assembly to the first position. Referring to FIGS. 4A to 4C,
a drop assembly 400 1s shown that includes an upper
carriage 402 having arms 406 and roll supports 410 and
lower carriage 404 having arms 408 and roll supports 412.
The drop assembly 400 1s shown with locking mechanism
418 that contains latch 420, depletion gauge 422, and
carriage support 416, however, i1t should be understood that
the locking mechanism used 1n FIGS. 2A to 2E may also be
used 1n the aspects shown 1n FIGS. 4A to 4C.

Nonetheless, as shown in FIGS. 4A to 4C, the drop
assembly 400 may further include a reset mechanism 430.
The reset mechanism 430 may include a cover connection
432, an upper carriage connection 434, and a lower carriage
connection 436. Thus, referring to FIG. 4B, a drop assembly
400 located 1n a housing 450 for a dispenser 452 1s shown
in the collapsed position. In such a position, the lock or
locking mechanism 418 has been unlocked, allowing the
lower carriage 404 to drop into the collapsed position, and
the upper carriage 402 to drop into the collapsed position,
making the upper carriage 402 accessible through an aper-
ture 454 1n the housing 450. In such an aspect, at least a
portion of the reset mechanism 430, such as the cover
connection 432 may be attached to a front face 456 of the
housing 450, such that, as shown 1n FIG. 4C, when the front
face 456 of the housing 450 1s opened, such as to replenish
the paper product, the reset mechamism 430 transitions both
the upper carriage 402 and lower carriage 404 back to the
first position. In such a manner, a reset bar or mechanism
may simplily and provide further sanitary benefits to the
replenishment of a paper product. Nonetheless, as may be
understood 1n the art, 1n one aspect, the resent mechanism
may only include a cover connection, such as shown by
reference character 432, and the locking mechanism may
serve to transition the upper carriage 402 back to the first
position.

Referring to yet a further aspect in FIGS. 5A-5D, a drop
assembly 3500 includes an upper carriage 502 having arms
506 with roll projections 210, and a lower carriage 504
having arms 508, and roll projections 512, where the roll
projections 510, 512 have a roll adapter 514 therecon. Drop
assembly 500 also includes a locking mechanism 518 that 1s
held 1n the locked position by pressure from an inner side of
the drop assembly, such as a pressure or contact generally
shown by the direction of arrow 520. When the pressure or
contact 520 1s released, unlocking the mechanism (such as
when a roll of paper product 1s depleted), the lower carriage
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504 1s allowed to rotate mto the lower region 530 of a
housing 532. Furthermore, the rotation of the lower carriage
504 also allows the carriage connection 516 to pivot around
pivot pomnt 534, facilitating the transition of the upper
carriage 302 into the collapsed position, such a shown 1n
FIG. 5D. As shown in FIGS. SA-5D, the carriage connection
516 may have two distinct pieces with a central hinge or
pivot point 534, and the lock 518 may again include a latch
524 maintaining the lower carriage 504 1n the first position
until the lock 518 1s unlocked, allowing the transition into
the collapsed position. As previously discussed, the aspects
shown 1n FIGS. SA-5D may also use the locking mechanism
according to FIGS. 3A and 3B 1n one aspect.

Finally, referring to FIGS. 6A to 6C, an aspect 1s shown
where two drop assemblies 600 are positioned adjacent to
one another 1n a housing 650. Furthermore, as previously
discussed, while the drop mechamism of FIGS. SA-5D 1s
shown for 1llustration, any of the drop assemblies discussed
herein may have an adjacent configuration shown in FIGS.
6A-6C.

For instance, as shown in FIG. 6A, four rolls of paper
product 660 may each be placed on individual roll supports
610, 612. In such an aspect, two rolls of paper product on
upper carriages 602 are located in an upper region (area
contained within dotted box 670), and two rolls 660 on
lower carriages 604 are located in a lower region (such as the
area contained within dotted box 680). As shown 1n FIG. 6B,
the roll of paper product 660 that 1s placed on the lower
carriage 604 1s depleted first as access to the roll of paper
product 660 on the upper carriage 602 1s restricted, and
when the roll 660 on the lower carriage 604 reaches a set
diameter, the lock 618 1s unlocked, allowing the lower
carriage 604 to drop into the collapsed second position in the
lower compartment 630 of the housing 650, and also allow-
ing the upper carriage 602 to transition into the collapsed
second position in the lower region 680, approximately the
same position that had previously been occupied by lower
carriage 604 prior to depletion of the roll of paper product
660. As shown i FIG. 6C, the upper carriage 602 has
transitioned 1nto the collapsed position 1n the lower region
680, which 1s a position approximately the same as the first
position of the lower carriage 604, which allows the reserve
roll 660 (located on roll supports 610 of the upper carriage
602) to be accessed by a user through an opening 654 1n the
front face 656 of the housing 650.

These and other modifications and variations to the pres-
ent 1nvention may be practiced by those of ordinary skill 1n
the art, without departing from the spirit and scope of the
present invention, which 1s more particularly set forth 1n the
appended claims. In addition, 1t should be understood that
aspects of the various embodiments may be interchanged
both 1n whole or 1n part. Furthermore, those of ordinary skaill
in the art will appreciate that the foregoing description 1s by
way ol example only, and 1s not intended to limit the
invention so further described 1n such appended claims.

What 1s claimed:

1. A drop assembly for a tissue dispenser,

the drop assembly having a first position, and a second

collapsed position, the drop assembly comprising:

an upper carriage having a first arm, a second opposed

arm, and a roll holder;

a lower carriage having a lock having a first arm, a second

opposed arm, and a roll holder; and

a carriage support extending between the lower carriage

and the upper carriage; and

wherein the carriage support releases at least one of the

upper carriage, lower carriage, or both the upper and
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the lower carriage when the lock 1s unlocked, transi-
tioning the drop assembly from the first position to the
second collapsed position.

2. The drop assembly of claim 1, wherein the drop
assembly 1n the first position has a first height from a center
of the roll holder of the lower carrniage to a center of the roll
holder of the upper carriage.

3. The drop assembly of claim 2, wherein the drop
assembly 1n the second position has a second height, from
the center of the roll holder of the lower carriage to the
center of the roll holder of the upper carrniage, that 1s less
than the first height.

4. The drop assembly of claim 1, wherein, the upper
carriage defines a first location in the first position and the
lower carriage defines a first location 1n the first position,
and the upper carriage defines a second location i1n the
second collapsed position and the lower carriage defines a
second location 1n the second collapsed position.

5. The drop assembly of claim 4, wherein the location of
the upper carriage 1s defined by a center of the roll holder of
the upper carriage, wherein the second location of the upper
carriage 1s approximately the same as the first location of the
lower carriage.

6. The drop assembly of claim 4, wherein the location of
the lower carriage 1s defined by a center of the roll holder of
the lower carriage, wherein the second location of the lower
carriage 1s below the first location of the lower carriage.

7. The drop assembly of claim 1, wherein the lower
carriage further comprises at least one reset connection.

8. The drop assembly of claim 1, wherein the lock 1s
maintained 1n the locked position by contact on an 1nner side
of the lower carriage, and wherein the lock 1s unlocked when
the contact 1s removed.

9. The drop assembly of claim 8, wherein the contact 1s
provided by a roll of paper product.

10. The drop assembly of claim 9, wherein the contact 1s
removed when the paper product reaches a diameter that 1s
about 30% or less of an original diameter of the paper
product.

11. The drop assembly of claim 9, wherein the roll holder
1s configured to releasably secure a roll of paper product to
the at least one of the upper Carnage lower carriage, or both
the upper carriage and lower carriage.

12. A paper product dispenser, comprising,

a housing having at least one aperture; and

at least one drop assembly having a first position, and a

second collapsed position, the at least one drop assem-

bly comprising:

an upper carriage having a first arm, a second opposed
arm, and a roll holder;

a lower carriage having a lock having a first arm, a
second opposed arm, and a roll holder; and

a carriage support extending between the lower car-
riage and the upper carriage; and

wherein the support connection releases at least one of
the upper carriage, lower carriage, or both the upper
and lower carriage when the lock 1s unlocked, tran-
sitioning the drop assembly from the first position to
the second collapsed position.

13. The paper product dispenser of claim 12, wherein the
housing contains a back wall and a front face, wherein the
front face 1s at least partially releasable from the back wall,
and wherein the at least one aperture 1s located in a lower
portion of the front face.

14. The paper product dispenser of claim 13, wherein the
drop assembly further comprises at least one reset connec-
tion, wherein the at least one reset connection cooperates
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with the front face of the housing to transition the drop
assembly from the second collapsed position to the first
position when the front face 1s at least partially separated
from the back wall.

15. The paper product dispenser of claim 12, wherein the
aperture 1s sized such that only the lower carriage 1s acces-
sible through the aperture in the first position and the upper
carriage 1s accessible through the aperture in the second
position.

16. The paper product dispenser of claim 12, wherein, 1n
a lirst position, the upper carriage 1s located 1n an upper

region of the housing and the lower carriage 1s located 1n a
lower region of the housing.

17. The paper product dispenser of claim 12, wherein, 1n
a second position, the upper carriage 1s located 1n the lower
region ol the housing 1 approximately the same location as
the lower carriage 1n the first position.
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18. The paper product dispenser of claim 12 wherein each
of the at least one drop assemblies further contain at least
two rolls of paper product, where a first roll of paper product
1s releasably aflixed to a roll holder on the upper carnage and
a second roll 1s releasably athixed to a roll holder on the
lower carniage, such that the first roll 1s vertically stacked
above the second roll, wherein the second roll maintains the
lock 1n the compressed position.

19. The paper product dispenser of claim 12, wherein the
lock 1s unlocked when the second roll reaches a diameter
that 1s about 30% or less of an mitial diameter of the second
roll.

20. The paper product dispenser of claim 12, wherein the
tissue dispenser comprises at least two drop assemblies,

wherein a first drop assembly 1s located adjacent to a second
drop assembly.
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